Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.102; data-to-parameter ratio = 13.0.
The title compound, C 12 H 13 NO 4 , was prepared as a precursor to an indole derivative with possible antimitotic properties. The molecule is very nearly planar; the maximum deviation of any non-H atom from the mean plane of the indole ring is 0.120 (3) Å for each of two methoxy C atoms. The pairs of molecules related by the inversion centre at (0,0, 1 2 ) are connected by two symmetry-equivalent N-HÁ Á ÁO hydrogen bonds, while the pairs of molecules related by the inversion centre at (0,0,0) exhibit a -stacking interaction of the indole rings, with an interplanar separation of 3.39 (3) Å .
Related literature
For related structures see: Shoja (1988a,b) . For pharmaceutical applications see: Fuwa & Sasaki (2009) ; Li & Martins (2003) . For a study of -packing interactions see: Janiak (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . 
Data collection
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA N-H1Á Á ÁO1 i 0.
Comment
The indole core is a common structure observed in a wide variety of biologically active compounds and pharmaceutical products (Li & Martins, 2003) . Indole structures are considered as privileged structure motifs, due to their ability to bind many receptors within the body (Fuwa & Sasaki, 2009) . As a result, a great deal of research has been dedicated to incorporating the indole functionality in the design and synthesis of anti-mitotic compounds for the treatment of cancer. The title compound was prepared as a precursor to an indole derivative with possible anti-mitotic properties.
The title molecule is nearly planar; the deviations of the methoxy carbons from the indole mean plane are 0.058 (3) Å, 0.119 (3) Å, and -0.120 (3) Å for C13, C12, and C11, respectively. These values can be compared with those for two similar structures. In 5,6-Dimethoxyindole (Shoja, 1988a) one of the methoxy carbon atoms was out of the plane by 0.257 (4) Å, while in 5,6-Dimethoxy-1-indanone (Shoja, 1988b) one of the methoxy carbon atoms was out of the plane of the aromatic ring by 0.270 Å.
The members of each pair of molecules related by inversions at (0,0,1/2) are joined by two symmetry-equivalent N-H···O hydrogen bonds, as shown in Figure 2 and described in Table 1 . The indole ring system of each pair of molecules related by inversions at (0,0,0) exhibit π-π interactions, as shown in Figure 3 . An exhaustive study has been made of structures in the Cambridge Structural Database which show π-π interactions between nitrogen-containing aromatic ring systems (Janiak, 2000) . This study showed that parallel ring systems which interact are offset by an amount related to the distance between ring centroids. The planes of the indole rings of the present structure are 3.39 (3) Å apart, and the centroid-centroid line makes an angle of 23.8° with the normal to the plane of the indole rings. These values are in agreement with those found for similar systems in the Janiak study. The π-π interactions may account for the near-planarity of the molecule.
Experimental
Preparation of title compound (IV): In a two-necked round-bottomed flask containing 2 ml of methanol, 244 mg (1.47 mmol) of 3,4-dimethoxybenzaldehyde (I) (commercially available) and 575 mg (5.0 mmol) of methyl 2-azidoacetate (II) were dissolved under N 2 . This solution was cooled to 0 °C in an ice bath. Freshly prepared NaOMe in methanol was added to the mixture of the aldehyde and the azide compounds drop-wise over 15 minutes. The mixture gradually formed a slurry upon reacting with the NaOMe. The reaction was further stirred for 2.5 h and then poured into 50 ml of water. This resulted in the formation of a solid yellow precipitate (III) which was separated from the liquid by suction filtration. The solid (III) was then dissolved in 3 ml of toluene and transferred to a clean, dry microwave reactor vessel equipped with a stir bar. The vessel was sealed with a septum and heated in the microwave reactor at 130 °C for 30 minutes. At the end of heating the vessel was purged with a needle to release the gas pressure. The final product (IV) crystallized from the toluene and was separated by suction filtration in 70% yield.
supplementary materials sup-2 Refinement H1, the hydrogen atom bonded to N, was located in a difference map and refined. All other H atoms were constrained using a riding model. The aromatic C-H bond lengths were fixed at 0.93 Å and the methyl C-H bond lengths at 0.96 Å, with U iso (H) = 1.5 U eq. (C). An idealized tetrahedral geometry was used for the methyl groups, and the torsion angles around the O-C bonds were refined. Figures   Fig. 1 . View of the title compound (50% probability displacement ellipsoids). Geometric parameters (Å, °) N-C8 1.365 (2) C4-H4 0.93
